Objective: To determine the nutritional status of men and the food security status of their households in an internally displaced persons (IDP) camp in Kenya. Design: A descriptive, cross-sectional study using a questionnaire and biometric measurements was completed in June 2013. Setting: IDP camp, Rongai, Kenya. Subjects: A total of 267 men aged ≥18 years residing within the camp were recruited via respondent-driven sampling. Statistical associations between categorical variables were analysed using Pearson's χ 2 tests, while independent t tests were used for continuous variables. 
Internally displaced persons (IDP) are defined as persons who flee their place of residence due to armed conflict, situations of generalised violence, violation of human rights or natural or human-made disasters, without crossing a recognised international border (1) . Studies that have focused on displaced persons suggest that IDP continue to experience undernutrition with insufficient macronutrient and micronutrient intake (2) . Poor nutritional status was first correlated with increased mortality rates in the 1980s, most notable in Africa where displaced populations with the highest mortality rates also had the highest prevalence of acute undernutrition (3) . Although these associations were not definitively causative, it is extremely likely that the inadequate food aid supplies of this period were contributing to malnutrition, ill-health and mortality rates (4) . Quantity of food aid has since been increased from the 'survival' rations (5021-7531 kJ (1200-1800 kcal)/person per d) of the late 1980s to a single minimum target of 8786 kJ (2100 kcal)/person per d for government and nongovernment organisations globally (4) . Although changes in nutrition practices may have led to a decline in malnutrition rates observed over time, the impact of undernutrition continues (5) . This may be a result of the synergism between undernutrition and mortality rates due to acute and chronic disease, which still explains a significant portion of excess mortality among IDP (5, 6) . Food security is an evolving, composite concept which is said to exist 'when all people, at all times, have physical and economic access to sufficient safe and nutritious food to meet their dietary needs and food preferences for a healthy and active life' (7) . Three distinct aspects are critical to the attainment of food security: availability, access and utilisation of food (8) . Food insecurity not only contributes to undernutrition across all ages, but is also a determinant of morbidity among IDP (9) . IDP with insufficient food security are more likely to report symptoms of post-traumatic stress disorder, depression and anxiety (10, 11) . In the absence of a reliable source of food, women and girls are often forced into selling sex, placing them at risk of exploitation and HIV (12) . The hours spent by household adults searching for and completing daily work to purchase food compromises the care and well-being of children left at home (13) . In 2007, disputed election results led to the outbreak of ethnic violence in Kenya. The violence was predominantly centred on the Rift Valley Province, where the Kikuyu minority, among others, were targeted. Government estimates state that up to 600 000 people were displaced from their homes and eventually settled in IDP camps (14) (15) (16) . Reports suggest that access to basic needs including food, water, sanitation and health care continues to be irregular throughout Kenya's IDP camps (17) . To date, no study has been published about nutrition and food security among Kenya's IDP. The purpose of the present study was to determine the nutritional status of men and their household food security status in an IDP camp in Kenya. The aims were threefold: (i) to determine the nutritional status and dietary diversity among men, an under-researched population in IDP camps; (ii) to determine the food security status of households in an IDP camp in Kenya; and (iii) to relate the findings to the sociodemographic characteristics of the participants.
Methods

Study area
The present study was conducted in 2013 within an IDP camp located in Rongai District, Nakuru County, Kenya. The site is a resettlement camp for IDP displaced from the Rift Valley. Following the 2007/08 post-election violence, almost 10 000 IDP from this area coalesced in makeshift camps at the Nakuru Showground. Within a year, they were provided 10 000 Kenyan Shillings (KES; $US 127) per household as compensation by the government, which they pooled together to purchase land in Nyandarua County. Many stayed within this settlement for up to three years (up to 2010) before being provided land by the government in Rongai. Currently, there are over 400 families residing in the study camp who have each been allocated 2 acres (0·81 ha) of land for agriculture and 0·25 acre (0·10 ha) of land for housing.
The study was undertaken over one week in June 2013, before the maize harvest when food supplies from the previous season were exhausted and food insecurity was high. This corresponds with the suggested time period for food security assessment in developing countries (18) . The study was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects were approved by the University of New South Wales Human Research Ethics Committee (HREC Reference Number: HC 13157). Written informed consent was obtained from all subjects, with the help of an interpreter if necessary.
Participants and data collection
The study was cross-sectional, consisting of a questionnaire and biometric measurements. Participants were recruited via respondent-driven sampling. Respondent-driven sampling is considered a variant of chain-referral sampling, where the participants for a study are recruited by an initial sample of seeds (19) . The seeds are provided with documentation to recruit participants who then present in successive waves. The overall sample achieved is independent of the initial seeds from which sampling begins, hence respondentdriven sampling is considered a representative sampling technique (19, 20) . The study utilised five seeds who were initially chosen by the camp chief and were deemed to have a wide social network within the IDP camp. Each seed was provided with three coupons to recruit other participants. Those recruited presented to the study site if they chose to participate; following which they were provided three more coupons to distribute among men they came in contact with in the camp. Men completing the study received a payment (50 KES or $US 0·80) as reimbursement for their time. For each man who presented with a distributed coupon, the distributor was eligible for another 50 KES, collectable at the conclusion of the study. The data collected from the initial five seeds were discarded.
Inclusion criteria consisted of male gender, aged ≥18 years, resident of the IDP camp and being physically and cognitively able to complete the questionnaire and biometric measurements. Men were excluded from the study if they were residents of neighbouring IDP camps.
Since the proportion of participants reporting each of the available responses in the questionnaire was unknown, a conservative approach was to assume a 50/50 split in responses across questions. The required sample size, with a 95 % confidence interval, accounting for a finite population size of 400 men in the camp and to estimate responses with a precision of ±5 %, was 197.
Questionnaire
The questionnaire comprised seventy-two questions divided into three main areas: demographic characteristics, nutrition and food security. Demographic information collected included age, ethnicity, province of origin, employment and marital status. The nutrition and food security section incorporated three assessment scales (described below) identified through a literature review of similar studies conducted in the past. Questions were translated into Kiswahili, following which translated and English versions of the survey were uploaded onto Asus ME-400C Vivotab tablets using Questionnaire Design Studio (QDS) version 2·6·1 (Nova Research Company). The questionnaire was selfcompleted by participants in either English or Kiswahili with the optional use of an interpreter.
Individual Dietary Diversity Score
The Individual Dietary Diversity Score (IDDS) is used as a proxy measure for nutrient intake (21) . The scale utilised in the present study was devised by the Food and Nutrition Technical Assistance Project (FANTA) at the US Agency for International Development. It has since been adapted and tested in Kenya, allowing it to be used without further modifications (22) . The IDDS asks participants about different food groups represented in their diet inside and outside of home over the previous 24 h. Participants respond 'yes' (1) if they did consume food from a particular group or 'no' (0) if they did not, for a total of sixteen different groups. Their responses are then combined into nine food groups suggested by FANTA, as shown in Table 1 (21, 23) . Other remaining items such as sugar and tea were not used, as they were not deemed to add nutritional value to the diet. Participant responses were summed to provide a score out of 9, with 0 representing minimum dietary diversity and 9 representing maximum dietary diversity. In the absence of universal dietary diversity cut-offs, we referred to the previously published literature (24, 25) . This was used to categorise responses into low dietary diversity (score ≤4) and high dietary diversity (score >4).
Household Food Insecurity Access Scale
The Household Food Insecurity Access Scale (HFIAS) is a measure to assess food security at the level of household access to food (18) . The version utilised in the present study had already been adapted and tested in Kenya, and so was used without further modifications (22) .
The scale consists of nine items which follow a progression that begins with anxiety about food, a decrease in quality and quantity of food, and finally going to sleep hungry and going all day and night without eating. Participants are asked to respond with a 'yes' or 'no' to each item. If they respond 'yes' they are then asked to specify whether the experience occurs rarely (once or twice in the past month), sometimes (three to ten times in the past month) or often (more than ten times in the past month). Responses were scored so that 'no' received a score of 0, 'rarely' scored 1, 'sometimes' scored 2 and 'often' scored 3. By summing the code for each question, a score out of 27 was calculated for each participant, where a higher score represented greater food insecurity. Responses were also organised into food security categories (from food secure to severely food insecure) according to their most severe response as recommended by the HFIAS indicator guide (18) .
Household Hunger Scale
The Household Hunger Scale (HHS) is a newly emerging measure of hunger in regions which may already be experiencing significant food insecurity (26) . The HHS is composed of the final three items of the HFIAS, which have been specifically validated for cross-cultural use (27) . Parameters of the HHS were also analysed and included in the current report as preliminary analysis suggested a significant degree of food insecurity. The values obtained from the final three items in the HFIAS were recoded ('no' = 0, 'rarely' or 'sometimes' = 1 and 'often' = 2) and summed to provide a score out of 6. Responses were then placed in categories of household hunger from little or no hunger (score 0-1) to moderate hunger (score 2-3) and severe hunger (score 4-6) (26) .
Biometric measurements
Nutritional assessment of adults remains a difficult undertaking due to a lack of consensus on assessment techniques in emergency situations (28) . The currently recommended techniques for assessment of adult undernutrition are BMI and mid-upper arm circumference (MUAC) (3, 28) . For BMI, height was determined using the Seca 206 Mechanical Tape Measure and weight was determined using the Omron HBF-202 Body Composition Scale. MUAC was measured using a constant tension tape measure. Normal BMI was taken as ≥18·5 kg/m 2 , below which an individual was considered to be undernourished, whether grade I (17·0-18·4 kg/m 2 ), grade II (16·0-16·9 kg/m 2 ) or grade III (≤15·9 kg/m 2 ) thinness (29) . A MUAC reading of ≤18·5 cm was used to define undernutrition (28) .
Data analysis
Data were analysed using the statistical software package IBM SPSS (v21·0) for Windows (2012) and Epi Info (v7·1·2) for Windows (2013). Statistical associations of categorical variables, including category of dietary diversity, household hunger and food security, with relevant demographic variables were analysed using Pearson's χ 2 tests. Crude odds ratios have been reported throughout, using demographic variables as exposure and measures of dietary diversity and food security as outcomes. Associations of continuous variables, including sum of IDDS, HHS and HFIAS, with relevant demographic categories were analysed by using independent t tests. A P value of <0·05 was considered significant. Data were found to be non-parametric and followed a normal distribution due to the large sample size.
Results
Of the 267 participants who took part in the study between 22 June 2013 and 29 June 2013, 251 responses were included in the analysis. The QDS data files for sixteen participants became corrupted and so were unusable.
Demographic characteristics
The mean age of participants was 37 (SD 16·0) years, 84·5 % were of Kikuyu ethnicity and 82·1 % had resided in the former Rift Valley Province prior to displacement. The other major ethnic groups were Kisii (7·2 %, n 18), Luhya (2·8 %, n 7), Kalenjin (2·4 %, n 6) and Kamba (1·2 %, n 3). Three-fifths of participants had completed up to or more than primary education, half were married and the mean household size was 7 (SD 4·7). Half were employed (predominantly in agriculture) and the median monthly household income was 2500 KES ($US 32). Table 2 shows the full demographic characteristics of the participants.
Dietary patterns
During the past 12 months, most participants (95·2 %, n 239) consumed at least one meal every day. Those who ate less frequently reported that they consumed a meal several times per week (n 6), once per week (n 1) and four respondents reported eating a meal a few times per month. The most common food source was from own production (63·7 %, n 160), 28·3 % (n 71) consumed food from own purchases, while eleven participants (4·4 %) relied upon food from friends/relatives and a further nine (3·6 %) depended on food aid from government. The majority (86·1 %, n 216) reported accessing more than one of the above listed sources of food. When asked about cooking fuel, almost all of those surveyed (92·8 %, n 233) did not feel their household had ready access.
Food security
Household Food Insecurity Access Scale Responses to the nine items of the HFAIS are shown in Table 3 . The item with the greatest percentage of 'yes' responses was item 3, having to limit the variety of foods eaten, which was reported by 80·5 % (n 202) of participants. This was followed by the closely related item 2, missing out on preferred foods, experienced by 79·3 % (n 199). The item with the least number of 'yes' responses, going a whole day and night without eating (item 9), was also the severest. It was reported by 49·0 % (n 123) of participants.
Having to reduce the variety of foods (item 3) and missing out on preferred foods (item 2) were also the most frequently reported, with 22·3 % (n 56) and 21·1 % (n 53), respectively, experiencing them often (more than ten times in the past four weeks). They were followed by eating unwanted foods (item 4 experienced often by 16·7 %) and eating fewer meals or smaller meals in a day, experienced often by 15·1 % (n 38) and 13·5 % (n 34), respectively. The least frequently experienced item was item 9, going a whole day and night without eating, which in most cases occurred rarely (22·7 %) followed by sometimes (21·5 %), although twelve participants (4·8 %) reported it often within their household. The mean HFIAS score was 11·6 (SD 6·8), with scores ranging from 0 (food security) to 27 (maximum food insecurity). HFIAS score was associated with income. Those earning less than 2000 KES ($US 25) per month had a significantly (P < 0·001) higher mean HFIAS score (14·26) than the mean (9·26) for others, suggesting greater food insecurity. The majority of participants (71·7 %) were from severely food-insecure households, 13·5 % were moderately food insecure, 4·8 % were mildly food insecure while only 4·8 % were food secure.
Income was associated with severity of household food insecurity, with those earning less than 2000 KES ($US 25) per month (OR = 7·3; 95 % CI 2·1, 25·7, P < 0·001) more likely to report severe household food insecurity. Similarly, household size was also associated, as those with more than three children at home (OR = 1·9; 95 % CI 1·001, 3·5, P < 0·05) were more likely to be categorised as living in severely food-insecure households.
Household Hunger Scale Items 7, 8 and 9 from the HFIAS outlined in Table 3 were analysed separately to produce the HHS. The median HHS score was 2 (SD 1·5) out of a maximum possible score of 6. The most common condition of household hunger reported in the past four weeks was going to sleep hungry, which was reported to have occurred at least once by 62·5 % (n 157). The condition experienced most often in the past four weeks was having no food of any kind in the household, which eighteen participants (7·2 %) experienced more than ten times. The majority of participants were from households with moderate hunger (46·6 %), followed by little or no hunger (40·2 %) and severe hunger (10·0 %).
Men aged over 45 years (OR = 2·4; 95 % CI 1·04, 5·7, P < 0·05) and from households earning less than 2000 KES ($US 25) per month (OR = 3·7; 95 % CI 1·4, 9·7, P < 0·01) were more likely to report being in the severe household hunger category.
Dietary diversity
The results of the IDDS are presented in Table 4 . Starchy staples (e.g. thick maize porridge ugali, and thin maize porridge uji) were the most commonly consumed food group in the preceding 24 h, eaten by 92·0 % of participants. Organ meat (e.g. liver, heart and kidney) was the least common, consumed by only 21·9 %. When responses were summed to provide a score out of 9, the mean IDDS was 6 (SD 1·8).
Low dietary diversity (score ≤4) was associated with income, food insecurity and household hunger. Participants who reported monthly household income under 2000 KES or $US 25 (OR = 2·2; 95 % CI 1·1, 4·5, P < 0·05) and those residing in households with severe hunger (OR = 3·7; 95 % CI 1·5, 9·0, P < 0·01) were more likely to have low dietary diversity. Those with low dietary diversity also had a significantly (P < 0·001) higher mean HFIAS score (15·18) than those with high dietary diversity (11·02). Among participants with low diversity scores (n 45), the majority (82·2 %) consumed starchy staples in the preceding 24 h, while very few consumed organ meat (4·4 %), other meat and fish (8·9 %) and eggs (2·2 %).
Biometric measurements
Biometric measurements were collected on all participants including BMI and MUAC; a summary of results is presented in Table 5 . BMI was associated with age, income and marital status. Those aged over 40 years were more likely to have a BMI in the underweight category (OR = 1·9; 95 % CI 1·06, 3·5, P < 0·05). Men from households with a combined monthly income less than 2000 KES ($US 25) were more likely to have an underweight BMI (OR = 2·3; 95 % CI 1·2, 4·2, P < 0·01), as were those who were currently married or living together (OR = 2·2; 95 % CI 1·2, 4·1, P < 0·01). The mean MUAC was 26·4 cm (SD 2·7) cm, and ranged from 20·5 cm to 36·5 cm. No participant was below the 18·5 cm cut-off suggested for undernutrition among adults affected by emergency situations (28) .
Discussion
To our knowledge, the present study is the first to analyse nutrition and food security among individuals displaced in the 2007/08 Kenyan post-election violence. Although research on this topic has been completed among IDP in other regions, the present study provides new information by: (i) determining the nutritional status of men who are typically neglected in nutrition assessments; and (ii) using standardised food security assessment scales which have been used in other regions to allow comparison with nondisplaced populations.
Our study found that men at the camp had a mean BMI of 20·3 (SD 2·5) kg/m 2 , with 23·9 % of participants underweight (BMI < 18·5 kg/m 2 ). These findings are relatively similar to other studies among non-displaced men in rural Kenya (30, 31) . This is in contrast with literature in other regions which has suggested that IDP generally have poorer nutritional status than surrounding, comparable non-displaced populations (32) (33) (34) . We hypothesise there may be many reasons for this difference. Notably, previous studies have been completed earlier following displacement when instability, disease and food shortages may be more widespread. Our study was completed five years following displacement in a relatively stable and welldeveloped camp. Perhaps more importantly, households at the camp have been allocated 2 acres (0·81 ha) of agricultural land each, reducing reliance on food aid which has been unreliable and insufficient in other regions (6, 35) . Our research suggests that BMI and MUAC are not equivalent measures of undernourishment among adults. This is because MUAC, unlike BMI, does not have defined cut-offs (30) . While our study utilised the updated cut-off value of 18·5 cm, researchers continue to use the previously suggested 23·0 cm (28, 36) . If a cut-off of 23·0 cm had been utilised, nineteen participants (7·6 %) would have been classified as undernourished according to MUAC. Consensus regarding cut-offs will assist the use and interpretation of MUAC as a tool for assessment of undernourished adults.
In our study, the mean HFIAS score was 11·6 with 180 (71·7 %) participants reporting severe food insecurity within their household. When compared with other studies, levels of food insecurity among camp households are more similar to vulnerable populations affected by HIV and AIDS than to average rural settings in the region (37, 38) . We hypothesise this may, to some extent, be due to the lack of household capital to support agriculture. Although households at this camp have been provided 2 acre (0·81 ha) plots of land, discussions with community *Defined as an Individual Dietary Diversity Score (IDDS) of ≤4 out of 9. †While 251 participants completed the IDDS in total, not all placed a response for every food group. Hence IDDS could not be calculated for these respondents and so they could not be categorised as having low or high dietary diversity (n 24). ‡Defined as an IDDS of >4 out of 9. members suggest that lack of income means that fertiliser, agricultural implements and seeds are still difficult to access. This limits cultivation to maize and beans, which are used to prepare the staple foods ugali (thick maize porridge) and githeri (maize and kidney beans). This was reflected in responses to HFIAS items, where eating just a few kinds of foods or being unable to eat preferred foods were the most frequent and widespread experiences of food insecurity. Furthermore, those with lower monthly income, as expected, reported higher food insecurity and were more likely to reside in a household categorised as severely food insecure. In contrast, those with higher monthly income may be able to invest in the cultivation of more land, grow a greater diversity of crops and utilise other sources of food including the market and livestock, leading to improved food security. Among IDP in other regions, food insecurity has led to women selling sex, placing them at risk of gender exploitation and HIV (12) . Food insecurity has also been linked to symptoms of post-traumatic stress disorder, depression and anxiety (10, 11) . Symptoms of anxiety and depression have already been reported as incidental findings in other research among Kenyan IDP; whether this is associated with food insecurity may be of interest to future studies (39) . Most of our participants were categorised into moderate household hunger (46·6 %) followed by little or no hunger (40·2 %) and severe hunger (10·0 %). Initial comparison suggests that the hunger profile of households at this camp is relatively similar to results obtained from non-displaced populations in Mozambique and Malawi (27) . The percentage of households reporting severe household hunger is higher among people living with HIV and AIDS in Zimbabwe, and among non-displaced persons in South Africa, possibly also due to high rates of HIV (27) . It is, however, difficult to elaborate further on the results we have obtained. This is because the HHS is an emerging measure of household food deprivation that has not been used or documented as widely as the HFIAS. Our findings will become easier to interpret, and serve as a point of comparison, as future studies using this scale are published.
We found a mean dietary diversity score of six out of nine food groups. Unfortunately, studies determining the dietary diversity score in adults residing in Kenya are limited. In a study from the provinces of South Africa, the mean dietary diversity score (n 3287) across all nine provinces was 4·02 (25) . It ranged from 3·24 in Limpopo Province (n 306) to 4·78 in the Western Cape (n 441). Similar to our findings, the most common food group consumed among adult South Africans was also starchy staples, although reported consumption of virtually all eight remaining food groups was higher among men at the camp. Based on this comparison, it would appear that dietary diversity among men residing in the camp is higher than reported among adults in South Africa. This may be linked to the differences in main sources of food. Those at the camp relied on their own production for food. In addition to their 2 acre (0·81 ha) agricultural plots, they were able to plant small amounts of vegetables on their 0·25 acre (0·10 ha) residential plots. In contrast, the majority of participants in the South African study relied on own purchases, often using money from low-paying occupations. Low-income households relying on purchases are more likely to prefer low-cost, energy-dense foods rather than consume a wide variety of micronutrientrich foods (40, 41) . However, our finding of relatively high dietary diversity contrasts with the high percentage of 'yes' responses to HFIAS items 2 and 3, which both relate to diversity of dietary intake. There may be a number of reasons for this apparent contradiction. Participants in our study may have misinterpreted the 24 h recall period for the IDDS and reported with reference to a longer recall period. The South African study also included women in their sample size while we did not, and it may be true that women have lower dietary diversity than their male counterparts. Further repeat research in IDP camps in Kenya may be needed to confirm our findings.
We also found that those with low dietary diversity reported a monthly income below 2000 KES ($US 25), a higher mean HFIAS score (hence greater food insecurity) and were more likely to report severe household hunger. This is similar to findings in another study in South Africa where an inverse relationship between food insecurity and dietary diversity was documented (24) . It has already been established in other settings that dietary diversity scores are positively correlated with adequate macronutrient and micronutrient intakes across all ages, including adults (42) (43) (44) . It is therefore likely that residents in food-insecure households may be eating a diet of less nutritional adequacy compared with food-secure households, which may have implications for future health and well-being.
A key strength of the present study was the use of a recruitment technique that yielded a diverse population in a relatively short period of time. The cross-sectional nature of the study makes it difficult to draw causal relationships and can be seen as a limitation. Also, the research focused on a single camp that was particularly well established. These findings may not be similar in other IDP camps in Kenya, particularly those where land allocation has not been completed. By focusing on men over 18 years, female-headed households with small children were excluded. Such households in other settings have been found to report greater food insecurity (38) . Thus our study suggests that the nutritional status of men at the IDP camp is comparable to that of nondisplaced men in Kenya. However, the same cannot be said for the alarming levels of household food insecurity. Five years on from the original episode of displacement, households at the camp continue to experience food insecurity at a level comparable to other vulnerable populations (such as people living with HIV and AIDS) in Kenya and sub-Saharan Africa. Recommendations to improve food security include registering land allocations under the name of the owner to provide access to credit and encourage investment in agricultural implements. This could be complemented with education programmes to provide information about planting and harvesting practices for improved yields. Such steps will be essential to address severe food insecurity and minimise its impact on mental health, disease profiles and family well-being documented in other IDP settings.
